SUMMARY The clinical features of the Guillain-Barre syndrome in 34 Nigerian patients are reported. The patients were treated with oral prednisolone 20 mg three times daily for a minimum of six weeks. Twenty-seven patients recovered completely and five others showed considerable improvement, although three of them appeared to be 'steroid dependent'. Two patients died. The good prognosis and the response to treatment with prednisolone in this series is in keeping with an allergic demyelinating neuropathy.
The Guillain-Barre syndrome (GBS), or acute infective polyneuropathy, is now accepted to be the clinical prototype of experimental allergic neuritis as described by Adams (1955, 1956 ). In the pathogenesis of the experimental condition cell-mediated allergic phenomena or autoimmune processes occur (Asbury and Arnason, 1968; Astrom, Webster, and Arnason, 1968;  Knowles, Saunders, Currie, Walton, and Field, 1969; Caspary, Currie, Walton, and Field, 1971; Currie and Knowles, 1971; Rocklin, Sheremata, Feldman, Kies, and David, 1971) . In both disorders the proximal parts of the spinal (and cranial nerves) are predominantly involved, resulting in oedema, swelling, and irregularity of the myelin sheaths and axis cylinders and accompanied by lymphocytic cellular infiltration, segmental demyelination, and axonal degeneration (Haymaker and Kernohan, 1949; Asbury, Arnason, and Adams, 1969; Wisniewski, Terry, Whitaker, Cook, and Dowling, 1969) . Antecedent infections may play a major role in producing antigenic stimulation of antibodies against nervous tissue (Melnick and Flewett, 1964) . This is further supported by the high frequency of antecedent infections or febrile illness days or usually weeks before the onset of the GBS (Haymaker and Kernohan, 1949; Marshall, 1963; Wiederholt, Mulder, and Lambert, 1964) . In most developing African countries, the prevalence of infectious diseases is high. On the other hand, it is now being increasingly realized 478 that autoimmune diseases such as Hashimoto's thyroiditis, pernicious anaemia, the collagen diseases and myasthenia gravis are uncommon or rare, at least in Nigerians (Greenwood, 1968; Osuntokun, 1971a) . The Guillain-Barre syndrome has also been reported to be rare in Negroes (Haymaker and Kernohan, 1949) , although in more recent times this appears to be untrue (Massuci and Kurtzke, 1971) . It is against this background that we wish to report this series of Nigerian patients who suffered from the syndrome and their response to treatment with prednisolone.
METHODS
The series comprised 34 Nigerian patients admitted into the wards of University College Hospital (U.C.H.), Ibadan, Nigeria, between 1960 and  19 of these patients were seen in the last six years and evaluated by one of us (B.O.O.). In the same period about 280,000 patients were admitted into the wards of U.C.H., Ibadan, and approximately 60,000 are seen annually in the outpatient clinics of the hospital.
Criteria for diagnosis were essentially the same as those of Osler and Sidell (1960) , and in summary comprise:
1. There was a slight male preponderance (male to female ratio was approximately 7:5), but males normally predominate in the hospital population in U.C.H., Ibadan, the male to female ratio being 3:2. In the eight patients below the age of 15 years, the onset of symptoms was in no way related to recent immunization. The presenting symptoms are shown in Table  3 . Usually symptoms began in lower limbs, and paraesthesiae and/or dysaesthesiae when present, preceded by hours or one or two days the onset of weakness or heaviness of limbs. Weakness progressed over a period ofmore than three days, with a range of three to seven and a mean of five days. By the time of admission, 15 of the patients were unable to walk because of paralysis, and five complained of severely ataxic gait. Six patients complained of dysphagia for solids and liquids, one of dyspnoea, and two of vertigo. Four patients were incontinent for urine and faeces, and two others complained of hesitancy of micturition and constipation.
The physical signs are as shown in Table 4 . Flaccid weakness of all limbs was present in 20 patients and 10 of these were unable to walk. A single cranial nerve lesion was present in two patients (unilateral oculomotor palsy in one, and unilateral facial infranuclear palsy in another) in association with sensorimotor polyneuropathy of the limbs. Eight other patients with involvement of the limbs showed neuropathy of more than one cranial nerves. The frequency of cranial nerve lesions in this series is shown in Table 5 . Lesions of the trigeminal, facial, glossopharyngeal, and vagus nerves were usually bilateral. In two patients in whom multiple cranial nerve palsies were present the involvement on both sides was asymmetrical. In four patients, a distended bladder with overflow incontinence and lax anal sphincter was found. In another patient with intractable constipation, impacted faeces in the rectum were manually evacuated with considerable difficulty. None of our patients showed other evidence of autonomic dysfunction such as tachycardia, hypertension, hypotension, and excessive sweating.
One patient had an episode of generalized convulsions on admission.
Two patients were in respiratory failure on admission; in one of them it was severe enough to require emergency application of assisted respiration (intermittent positive pressure respiration with cuffed tracheostomy).
Of the 34 patients in this series, 10 had a pure motor neuropathy.
CSF EXAMINATION Twenty-five of the patients showed cytoalbuminological dissociation (raised protein concentration and normal cell count). In seven of these patients, cytoalbuminological dissociation was demonstrable only in a repeat examination of CSF two to three weeks after the first examination of CSF on admission. In these 25 patients the range of protein concentration in CSF was 80-1,000 mg/100 ml. with a mean of 150 mg/100 ml.
In nine patients, no cytoalbuminological dissociation was demonstrable; four of these had at least two examinations of CSF at not less than two week intervals.
The CSF of nine patients with cytoalbuminological dissociation was examined three weeks after treatment started with prednisolone. In two patients the CSF protein had returned to normal. There was no correlation between CSF protein concentration and rapidity of clinical recovery.
OTHER INVESTIGATIONS Two patients showed a positive Kahn test in blood and CSF, in low titres, and were presumed to have suffered from yaws previously, especially as they recovered fully after treatment with prednisolone.
In one patient leucocytosis was present with a white cell count of 19,500 per c.mm, 4700 of which were lymphocytes. However, the morphology of the lymphocytes did not suggest infectious mononucleosis and the Paul-Bunnell test was negative.
Electromyography usually confirmed neurogenic atrophy, but without any evidence of spontaneous activity. The determination of nerve conduction velocity as described elsewhere (Osuntokun, 1968) in 14 patients did not give consistent results. In eight of the patients whose illness had lasted more than three weeks at the time the investigation was done, motor nerve conduction velocity was considerably reduced (to below 20 m/sec in the ulnar, median, and common peroneal nerves), suggestive of segmental demyelination. In three of these patients, biopsy of the anterior tibial nerve showed segmental demyelination in single nerve fibre preparation by the method of Visozo and Young (1948) and Thomas and Lascelles (1965) . In .six patients with a short duration of illness (of less than two weeks) motor nerve conduction velocity was normal.
TREATMENT Patients were treated with oral prednisolone 20 mg three times daily for a minimum of six weeks. After six weeks of treatment, the dosage of prednisolone was then progressively reduced and stopped. Drug treatment was supplemented by physiotherapy and active rehabilitative exercises. OUTCOME One patient who required intermittent positive pressure respiration was in hospital for six months, but eventually recovered enough to be able to walk on discharge. Twentyseven patients recovered completely. Two patients showed no improvement after eight weeks of treatment with prednisolone; drug treatment was then stopped. Three patients who initially responded to treatment with prednisolone relapsed when attempts were made to wean them off prednisolone: these patients improved when treatment with prednisolone was reinstituted and had to be maintained for three, six, and nine months on daily doses of 5 to 10 mg prednisolone. They were, however, eventually weaned off prednisolone without relapse. Two patients died rather suddenly and clinically appeared to have suffered from massive pulmonary embolism, although necropsy was not performed.
DISCUSSION
Acute infective polyneuritis, or the GuillainBarre syndrome (GBS), constitutes at U.C.H.-Ibadan, 0.012°4 of hospital admissions (Osuntokun, 1971b) . The incidence in the hospital population is 2 per 15,000. It is, therefore, not a common disease in Nigerians and has the same prevalence rate and incidence as muscular dystrophies and polymyositis (Osuntokun, 1971b) . In Nigerians, however, GBS occurs in higher frequency than other conditions accepted as autoimmune diseases-such as myasthenia gravis, disseminated lupus erythematosus, Hashimoto's thyroiditis, and pernicious anaemia; the last two are virtually unknown in Nigerians.
Although in the Nigerian environment, febrile illnesses are commoner in the wet season, May to October, the distribution of our cases did not reflect any clear evidence of a seasonal incidence.
In different environments, Haymaker and Kernohan (1949) , in the United States, and Marshall (1963) , in Britain, arrived at the same conclusion, although slightly fewer cases were seen in the months June to September than during the rest of the year. Melnick and Flewett (1964) , in Britain, reported a higher frequency of the disease in the first half of the year especially in February and June, than in the second half of the year.
The clinical neurology of the disease in Nigerians is similar to that described in other races. It is worth emphasizing, however, the frequency of pure motor neuropathy (in nearly one-third of the patients) and of cerebellar ataxia (in nearly one-quarter of the patients).
Sphincteric disturbance was present in nearly one-sixth of the patients in this series-a rather high frequency. Marshall (1963) has previously emphasized the importance of repeated CSF examination, if necessary, to demonstrate cytoalbuminological dissociation, an opinion further supported by our findings.
It is now well established that the lesion in GBS is segmental demyelination and that this initially affects the proximal parts of the peripheral nerves near the spinal cord (Haymaker and Kernohan, 1949) . Hence, in cases seen early, nerve conduction velocity in the more peripheral parts of the nerves would be expected to be normal. In the later stages, segmental demyelination spreads to the peripheral parts of the nerves and slowing of nerve conduction velocity may be present. These concepts are partially supported by our findings. The good prognosis and the response to treatment with prednisolone in our series is in keeping with an allergic demyelinating neuropathy in which the percentage recovery can be as high as 5000 or higher (Graveson, 1961; Simpson, 1962; Eiben and Gersony, 1963) , although in our series the percentage recovery is much higher (940%). A few patients, however, appeared to be transiently steroid-dependent, a well-recognized phenomenon in some types of peripheral neuropathy (Austin, 1958; Matthews, Howell, and Hughes, 1970) and especially in the chronic form of GBS. Although Guillain (1936) emphasized the favourable prognosis, the good response of Nigerian patients in this series is worthy of note, as only recently it was stated that 'corticosteroid treatment has not given much benefit in the acute syndrome' of Guillain-Barre (British Medical Journal, 1971) . It should be recalled, however, that in Marshall's (1963) series, of the 28 patients who made a complete recovery, 11 received corticosteroids and 17 did not. It is unlikely that the good prognosis in our patients is related to the relatively short interval between the onset of neurological illness and the preceding febrile illness. Ravn (1967) found that the interval had no effect on the later course of patients with the disease. The longest interval in his series of 127 patients was 45 days. Similarly, Pleasure, Lovelace, and Duvoisin (1968) , accepting cases with an interval of up to two months, found no difference in prognosis between those with a shorter and those with a longer interval. In this series, the interval did not exceed three weeks. None of our patients was, however, treated with immunosuppressive drugs such as methotrexate, 6-mercaptopurine, and azathioprine-drugs which have occasionally been claimed to achieve remarkable therapeutic success in the treatment of GBS (Palmer, 1965; Yuill, Swinburn, and Liversedge, 1970) . It is possible that the good prognosis in Nigerian patients suffering from the GBS may be related to the beneficial modification of the immune response of Nigerians by the presence of multiple parasitic infections. Another autoimmune disease, rheumatoid arthritis, has a good prognosis in Nigerians (Greenwood, 1969 ). Although two of our patients died, none died directly from the effects of GBS. This agrees with the experience of others (Osler and Sidell, 1960; Eiben et al., 1963) . The good prognosis as seen in the patients in this series makes it imperative to control respiration if bulbar or thoracic paralysis is present.
